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Lesson of the month 2:
An unusual cause of depression in an older man: Cushing's syndrome resulting from metastatic small cell cancer of the prostate 
*
This article describes the case of an older patient whose main presenting problem was depression. A constellation of clinical and biochemical features led to a search for medical causes of his low mood, which uncovered ectopic adrenocorticotropic hormone (ACTH) secretion. Post-mortem examination showed that the source of ACTH was small cell neuroendocrine carcinoma of the prostate, and that the patient had died from the sequelae of profound immune suppression. KEYWORDS: Autopsy , ACTH syndrome , ectopic , clinicopathological conference , carcinoma , small cell , depression , prostatic neoplasms
Case presentation
An 84-year-old man presented to his GP with several weeks of fatigue, back pain and anorexia. Blood tests showed moderately elevated prostate-specific antigen (PSA) and creatinine. He had a history of locally invasive, but asymptomatic, prostate cancer. Ultrasound examination showed bilateral hydroureter and a prostate volume of 46 mL. He underwent ureteric stenting, but his postoperative course was complicated by hypokalaemia, depressed mood and back pain. Magnetic resonance imaging of the back revealed no cause of his pain, and he was discharged.
ABSTRACT
One week later, the patient presented to the emergency department of a large public hospital with back pain radiating to his left buttock; mild bilateral proximal weakness was present, with no other neurological deficit. His depressed mood had worsened markedly and he was losing weight. He was again hypokalaemic, with associated hypertension and also hyperglycaemia, with a metabolic alkalosis. Regular psychiatric review confirmed some initial improvement in his mood following the start of treatment with mirtazapine. A computed tomography scan of pelvis showed a pelvic mass centred on the prostate with a maximal diameter of 105 mm and a calculated volume of 657 mL (Fig 1 ) , with scattered pulmonary nodules and a heterogeneous appearance to his liver. His psychiatric and metabolic state deteriorated further. Testing found elevated serum cortisol (7, were also abnormal, consistent with a diagnosis of Cushing's syndrome. His condition deteriorated rapidly and he died of sepsis, despite treatment with broad-spectrum antibiotics. He died after 3 weeks in the second hospital and only 6 weeks after admission under his private urologist.
Autopsy was performed to clarify the histology of the pelvic mass and the source of the ectopic ACTH. Post-mortem examination revealed a large mass with invasion of the pelvic sidewalls and bilateral ureters. Histologic examination revealed an invasive prostatic acinar adenocarcinoma with areas of small cell neuroendocrine carcinoma (Fig 2 ) . There were innumerable metastatic tumour deposits within the liver, lung nodules Lesson of the month and an adrenal lesion, which were all found to be metastatic neuroendocrine small cell cancer.
Immunoperoxidase studies confirmed the neuroendocrine nature of the small cell carcinoma, with tumour cells showing strong positive labelling for neuroendocrine markers (ie chromogranin, CD56 and synaptophysin). The conventional acinar adenocarcinoma showed labelling towards prostatic markers: PSA and prostatic acid phosphatase (PACP). There was no labelling of either tumour components for antibodies to TTF-1, and neither was any labelling demonstrated towards ACTH, although the ectopic ACTH was presumed to have originated here; no immunoperoxidase labelling was available for corticotropinreleasing hormone. The small cell cancer was thought to have dedifferentiated from conventional adenocarcinoma.
Bronchopneumonia secondary to invasive aspergillus infection was the ultimate cause of death.
Discussion
The first described case of small cell cancer of the prostate was by Wenk in 1977. 1 Carcinoma of the prostate with dominant small cell histology is rare, accounting for 0.5-2% of prostatic malignancies. 2 In most cases, the tumour arises from known adenocarcinoma, usually high grade. 2, 3 Small cell cancer of the prostate can dedifferentiate from adenocarcinoma cells, neuroendocrine populations within the adenocarcinoma might develop malignant potential, or it might be that both cell lineages differentiate from a single totipotent stem cell. [2] [3] [4] Androgen deprivation is likely a key causative factor in these cases, either by promoting the dedifferentiation of adenocarcinoma cells, or by selectively promoting the growth of neuroendocrine cells, which lack an androgen receptor. 4 There are several well-described cases of ectopic ACTH production from small cell carcinoma of the prostate. Ectopic ACTH secretion is also rare. Most ectopic ACTH secretion is caused by pulmonary neuroendocrine tumours. 5 The definitive management of the syndrome is control of the tumour, but in cases of highly aggressive cancer, this is often not possible without a locally curative therapy. 6 Indeed, case series of ectopic ACTH because of small cell lung cancer show poor response rates to cytotoxic chemotherapy, high rates of complication (predominantly infectious) and overall poor prognosis. 7 There is a possibility of treatment extending life if hypercortisolaemia and the tumour can be controlled concurrently. 8 The clinical picture presented by our patient was typical for ectopic ACTH secretion: hypertension, muscle weakness and hypokalaemia appear in the majority. Approximately 50% of patients will develop psychiatric symptoms, infections (often opportunistic) or hyperglycaemia. 7 Neuropsychiatric disturbances in states of glucocorticoid excess are felt to be a product of the detrimental effect of glucocorticoids on brain structure and function through diverse and incompletely understood mechanisms. 9 Depression in older patients can be more complex than in younger patients, as disease processes and exposure to medications known to cause depression become more prevalent with advancing age. 10 Four main learning points are to be gained from our case. First, the most salient clinical feature was a rapid onset of depression progressing to psychosis with profound hypoactive delirium. The clinical picture prompted a thorough search for an organic aetiology. Second, the persistence of hypokalaemia despite oral replacement and without clear precipitants prompted a deeper investigation. Third, neither the visceral metastases nor aggressive growth of the pelvic mass noted on imaging were typical of prostatic adenocarcinoma. Fourth, an incomplete diagnosis at death was the precipitant for a post-mortem examination. The autopsy findings were beneficial to the patient's family and treating team. The case was discussed at a regular teaching meeting at a large tertiary hospital and, thus, was beneficial to a wide medical audience.
Conclusion
This case highlights the importance of multidisciplinary evaluation of clinical cases both ante-mortem and post-mortem, and is a fine example of how autopsy findings can be used to benefit a wide audience. ■ 
